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Green computing, also known as green IT is an environmentally sustainable computing.  
Environmental impacts of computer system and related resources can be minimized 
effectively through the practices of green computing. As a vast users of IT and computing, 
university students must have the knowledge in order to involve in liable practices of 
computing. Researches that deliver green computing in context of students in Malaysia is very 
limited, this paper aims to determine and differentiate the level of knowledge in green 
computing and green computing practices among university students based on gender. This 
paper is examined in the School of Technology Management and Logistics (STML), one of 
the faculties in Universiti Utara Malaysia (UUM). The data was collected via questionnaire 
survey targeting STML students, and being processed with SPSS v.22 statistical technique. 
The results of descriptive analyses show moderate knowledge of green computing knowledge 
and their computing practices also adhered to their knowledge, while independent-samples t-
test analyses show no significant difference of green computing knowledge and practices 
between genders. It is concluded that gender does not influence green computing knowledge 
and practice of STML students. Future research should look into how the green computing 
knowledge affect students’ practices of green computing. 
 





One of the initial intentions for the invention of computer is to reduce the paper consumption 
and wastes thus improve the environment. However, the increasing pervasive of computing 
nowadays is producing more wastes than it is expected to reduce. Green computing, also 
known as green IT is an environmentally sustainable computing. Environmental impacts of 
computer system and related resources can be minimized effectively through the practices of 
green computing. The practices including reduction of energy consumption and proper way to 
dispose e-waste.  
 
According to Murugesan (2008), green computing is defined as the research and 
implementation in design, manufacture, use and dispose of server, computer and correlative 
subsystem, for example monitor, printing device, storage device, and system of 
communication with minimum or zero effect to the surrounding efficiently and effectively. 
Significant needs to adopt green computing practices can be seen from the manufacturing of 
computer equipment and components, energy consumption to the electronic waste (e-waste) 
when discarding the devices. All these activities are leading to the increase emission of carbon 
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dioxide (CO2) and give negative impacts to the environmental such as greenhouse effect and 
global warming. 
 
In order to sustain a green and healthy environment, demand and interest for the educating of 
green computing knowledge is increasing day by day across the world (McDougall, 1993). 
Many developed countries have long started green teaching efforts especially in their 
university campuses. Green computing knowledge of university students is playing an 
important role since university students are the major group of computer users. The first step 
in achieving green computing adoption among university students is the education of 
knowledge in green computing (Rogers, 2003). This is because it is hard and almost 





Computers require power to run and produce heat as long as they are running, cooling 
mechanisms also consume electricity. They have led to the emission of greenhouse gasses like 
carbon dioxide into the ecosystem (Harbla et al., 2013). According to Raza et al. (2012), 
around a ton of carbon dioxide is generated by each personal computer (PC) in use every year. 
In addition, disposal of computer is very polluted and harmful to the environment since 
computers are made of hazardous materials such as lead, mercury, cadmium and other 
poisonous substances (Mala, 2013). Many of these hazardous materials like lead can cause 
ground and water pollution by infiltrating into the ground water during landfill activities. 
These environmental, economic and health issues of computing are the reasons of green 
computing. 
 
As a vast users of IT and computing, university students must have the knowledge in order to 
involve in liable practices of computing. Unfortunately, most of the university students in 
Malaysia seems not sufficient acquainted with these basic green computing facts. The 
implementation and practice of green computing among Malaysian is still in the early stage 
and not widespread. Researches that deliver green computing in context of students in 
Malaysia is very limited. Besides that, Nagamani & Navaneetha (2011) concluded that 
women graduates are aware about green computing and practice environmentally sustainable 
computing, however, this study did not compare women graduates with men graduates. 
According to the study done by Ahmad, Nordin & Bello (2013), gender is not the factor in 
affecting green computing knowledge objectively. Therefore, the purpose of this research is: 
i. To investigate the knowledge of green computing among STML students in UUM. 
ii. To determine the green computing practices among STML students in UUM. 
iii. To differentiate the knowledge of green computing among STML students in UUM 
based on gender. 





Concept of green computing 
Murugesan (2008), one of the researchers who have been composing an abundance of 
knowledge and experience in this field defined green computing as the research and 
implementation in design, manufacture, use and dispose of server, computer and correlative 
subsystems, for example monitor, printing device, storage device, and system of 
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communication with minimum or zero effect to the surrounding efficiently and effectively. 
Green computing is encompasses and can be categorized into four important domains which 
are green design, green manufacturing, green use and green disposal (Ahmad et al., 2013; 
Maan & Dhillon, 2013; Murugesan, 2008). 
 
According to Maan & Dhillon (2013), a green computer should be designed with few 
characteristics which are low use of hazardous elements, energy efficient and longer product 
life. For green manufacturing, Taruna et al. (2014) declared that the manufacture is the main 
focus in preventing environmental impacts since 80% of energy used up during 
manufacturing only before a PC is manufactured and turn on. Green use in green computing 
means using computers and other information systems in environmentally sound manner as 
well as reducing energy consume by them. For green disposal in green computing context, it 
refers to reusing, refurbishing and recycling of old and unwanted computers and other 
hardware equipment (Maan & Dhillon, 2013). 
 
Green computing knowledge 
Knowledge means the quantity of information held in one’s memory that affects assessment, 
interpretation and reaction of the individual (Blackwell et al., 2001). Brucks (1985) stated that 
knowledge can be categorized into two types which are subjective knowledge and objective 
knowledge. Subjective knowledge is one’s self-perception and assessment of what and how 
much the individual knows about a given issue, while objective knowledge is the accurate and 
specific facts about the issue stored in an individual’s memory. In short, subjective knowledge 
is reflecting what people think they know about an issue, whereas objective knowledge is 
measuring what they actually know about the issue. 
 
A number of studies discovered that lack of green computing knowledge is the largest 
obstacle to the practices and solving methods of green computing in the Information 
Technology industry, the unawareness of green computing is affecting a nation’s economic 
recovery with the high energy consumption and excessive spending (Ahmad, Nordin, & Bello, 
2013). 
 
According to Xiao et al. (2009), both subjective and objective knowledge are results of 
experience but they give different effects on action. Although several studies found that 
subjective knowledge happened to be a better and stronger driver of decision-making and 
behavior than objective knowledge (Feick et al., 1992; House et al., 2004; Radecki & Jaccard, 
1995; Pieniak et al., 2010; Ellis et al., 2013; Sirieix et al., 2011; Xiao et al., 2009), objective 
knowledge is determined in this study because this study aims to measure what students 
actually know about green computing instead of what they think they know about green 
computing. The level of green computing knowledge among students must be investigated 
based on the factual information about green computing. 
 
Green computing practice 
Talebi & Way (2009) stated that green computing practices included turning off computer 
equipment when not in use, using of power saving modes, eliminate phantom loads, 
upgrading inefficient components, upgrading to extend computer lifecycle, purchasing 
efficient devices to begin with and using supporting approaches. Power saving modes such as 
monitor sleep mode and hibernate mode can effectively eliminating unnecessary energy 
consumption. Phantom loads exhibited in most of the electrical devices due to their absence of 
physical switch that disconnects the electrical connection to an electrical socket, it will 
continue to consume electricity even when the electrical devices appear to be powered off. 
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Besides, upgrading with efficient components and extend computer lifecycle can improve 
efficiency and performance of the computer. Before purchasing a new computer, compliance 
standard such as Energy Star which indicating recognized conformance to energy efficient 
goals should be seek out. For the printing practices, Citrome (2008) stated that paper waste 
and energy consumption can be reduced effectively by replacing printing with electronic 
handouts via PDF or HTML such as online forums, tests and quizzes and scanning documents. 
While Roy & Bag (2015) suggested that one of the best green computing practices is print 
only when really need and use recycled paper whenever possible. The option of two-sided 
printing can also reduce paper consumption dramatically. Furthermore, waste can be reduced 
by using recycled used ink and toner cartridges. 
 
Green computing practices among university students 
There have been quite a number of researches studied about green computing among 
university students. Ahmad et al. (2013) stated that students in universities behaved uncaring 
with green computing practices as their energy consumption is high, it is reported that 
majority of the students leave their computers on the whole day even not in use. Creighton 
(2002) reported that a student survey revealed that 80% of the students in an US university 
leave their computers on all the time whether they are in room or not, while Pearce (2001) 
discovered that most of the students never shut down their computers and were clueless of the 
responsibility of their energy waste. 
 
As observed by Dookhitram et al. (2012), most of the students in University of Technology in 
Mauritus do not practice activities that may cut down energy consumption and consequently 
the carbon footprint and only 18% of them turn the computers off when they are away. 
Batlegang (2012) and Pearce (2001) also claimed that university students have very limited or 
zero knowledge on basic green computing issues like energy and resources saving techniques 
of computing and are normally unaware of the negative influences of computers. Dookhitram 
et al. (2012) found that there is moderate level of green computing knowledge among students 
pursuing ICT-related degree programmes, he also revealed a widespread misperception which 
is believing that screen savers can save energy. Believing it to be an important step toward 
cutting down wasteful energy consumption, Raza et al. (2012) recommended the idea of 
educating users to understand the way energy consumption influence the technology 
“greenness”. 
 
According to Murugesan (2013), US, UK, India, Hong Kong and parts of Europe are already 
educating the young generation through educational programmes in institutions such as 
universities and schools. Meanwhile in Macao, Hong Kong and mainland China have merged 
environmental protection and green concepts such as nonrenewable materials and energy 
sources into the education course syllabus from elementary schools to universities. Australia 
National University and the University of New South Wales offered green computing as an 
online course as part of an effort to raise awareness of environmentally sustainable computing 
(Ahmad et al., 2013). 
 
However, Malaysia is behindhand in green computing context. Raj (2008) stated that there is 
no actual actions, plans or efforts to increase knowledge and practices in green computing 
although some students in Malaysia do desire to go green. A very recent study in Malaysia 
has called for an investigation into the state of awareness and knowledge on sustaining a 
green environment among Malaysians looking at the lack of knowledge and practices in 
environmental sustainability (Afroz et al., 2013). It is extremely rare for the studies to look 
specifically at students’ green computing knowledge and practices in Malaysian. Most of the 
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researches in green computing have neglected the importance of investigating the green 
computing knowledge and practices of consumers, especially university students. Instead, 
they are mainly paid attention on solutions and practices for the business and IT industry. 
 
Gender does not influence objective knowledge but perceived knowledge, females were at par 
with males in green computing knowledge objectively although they are having significantly 
higher perceived knowledge. University students are generally lack of familiarity in green 
computing, where female students are more familiar with the green computing issues in 
compared with male students (Ahmad et al., 2013). Meanwhile Nagamani & Navaneetha 
(2011) found that majority of the women graduates are aware about green computing and 
practice environmentally sustainable computing. 
 
In this study, the following hypotheses were proposed: 
H1: There is no significant relationship between green computing knowledge and gender of 
STML students in UUM. 
H2: There is no significant difference between practices of green computing and gender of 




In this study, quantitative research is conducted to achieve objectives and to address the 
research problem. It is used to identify and analyze the level of green computing and practices 
among STML students in UUM. A structured questionnaire is utilized and it allow the 
quantification of responses and conduction of statistical analysis. Through this structured data 
collection, the objectivity of this study is maintained. Besides that, a basis for the 
development of the data collection instrument which is an in-depth literature review was 
conducted. The literature review also allow the assessment of the breadth and depth of 
available knowledge concerning the problem of this study. 
 
Sampling and data collection 
Probability sampling method were appropriate for this study as the number of STML 
undergraduates in UUM can be identified. A sample population was drawn from the sampling 
frame which includes the actual list of individuals included in the population (Nesbary, 2000) 
which was 1116 faculty members. Stratified Random Sampling, also known as proportional 
or quota random sampling, involves division of the population into homogeneous subgroups 
and then taking a simple random sample in each subgroup. The total undergraduates of each 
programmes in STML were identified. Questionnaires were distributed to STML 
undergraduates online through social networking site. 
 
With the population size of 1116, 95 samples are needed to be taken in order to get the 
precision of ±10% where confidence level is 95%. Since the number of surveys can be 
substantially larger than the number of required for a desired level of confidence and 
precision, the sample size is often increased by 30% to compensate for nonresponse (Israel, 
2015). Thus, 30% of the 95 samples which are 29 samples are added into the sample size. One 
hundred and twenty four (N = 124) university students from UUM are aimed to take part in 
the survey questionnaire. 
 
Data analysis 
In this study the pre-test was carried out from 10 respondents which were selected among 
STML undergraduate students in UUM to examine the reliability of the questionnaire to be 
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distributed. The purpose of pre-test study is to examine the understanding level of the 
respondents about the instruction and the context of questionnaires. The 10 respondents are 
debriefed after they complete the questionnaire, feedback obtained could be used to improve 
the weakness of the questionnaire. Reliability test was also accessed, the Cronbach’s Alpha 
value for the study is 0.647. Since the level of reliability value is higher than 0.6, the items 
studied have an acceptable interpretation. Besides that, the questionnaires were sent to 
lecturer and some selected course mates to check on the validity of the instrument. Internal 
validity threats in terms of time which are maturation and history would not have influence 
the result due to the short time of survey designed and conducted which is only two weeks. 
The data which is collected through questionnaire were analyzed with the Statistical Package 
for Social Science (SPSS) version 22. Analysis of the data involved a combination of 
descriptive statistics which consist of percentages and frequency counts for research objective 
one and two, cross tabulations and chi square test for research objective three and 
independent-samples t-tests for research objective four. Cross tabulation and chi square test 
were utilized to differentiate the relationship between gender and green computing knowledge. 
Whereas in order to check for the differences of gender in green computing practices, 
independent-samples t-test were run on the mean scores for objective green computing 
practices. The normality test was performed before doing the T-test analysis in order to verify 




Green computing knowledge and practices 
Descriptive analysis of green computing knowledge and practices among STML students in 
UUM were carried out. According to Table 1, majority of the respondents got the right answer 
for 6 true statements but most of them answered wrongly for 2 false statements. Which are 
“laptops consume more power than desktops” and “screen savers save energy”. Based on 
Table 2, a good majority of the respondents do green computing practices often and always 
except for the practice “recycle ink and toner cartridges”. The respondents do 5 practices 
often and 2 practices always. 
 





Right Wrong Don’t 
Know 
Computers are made of hazardous materials. (T) 37.9 31.5 30.6 
Computer use contributes to global warming. (T) 62.9 26.6 10.5 
Laptops consume more power than desktops. (F) 37.9 44.4 17.7 
Screen savers save energy. (F) 24.2 62.9 12.9 
The hard disc can be turned off to reduce energy 
consumption. (T) 
55.6 24.2 20.2 
The sleep mode reduces energy consumption. (T) 77.4 16.9 5.6 
Shutting down saves more energy than using 
sleep mode. (T) 
78.2 15.3 6.5 
PC recycling minimizes e-waste in landfills. (T) 67.7 16.9 15.3 
*T = True; F = False 
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Never Rarely Sometimes Often Always 
Use the system sleep function 8.9 21.8 14.5 32.3 22.6 
Turn off entire computer system 
when out for a long break 
3.2 9.7 16.9 25.0 45.2 
Printing on paper only when 
necessary 
6.5 8.9 16.9 33.1 34.7 
Printing on both sides of the 
paper if possible 
4.8 13.7 15.3 37.9 28.2 
Recycle ink and toner cartridges 18.5 26.6 21.0 13.7 20.2 
Using more energy efficient 
computer equipment 
5.6 15.3 30.6 33.9 14.5 
Upgrading existing computer 
where possible 
6.5 20.2 25.8 31.5 16.1 
Recycle unwanted computer 
equipments 
9.7 21.0 25.0 28.2 16.1 
 
Green computing knowledge and practices based on gender 
Chi square test and independent-samples t-test were utilized to differentiate the green 
computing knowledge and practices for STML students in UUM based on gender. According 
to Table 3, the cross tabulation and chi square test results show that the significant values for 
all the green computing statements are greater than the alpha level 0.05, thus there is not a 
significant relationship between gender and green computing knowledge for all the statements. 
Based on Table 4, although female students obtained a slight higher mean score (M=3.5056, 
SD=.78439) on the green computing practice than did their male counterparts (M=3.4013, 
SD=.79820), the difference in the groups’ mean score was slight and not statistically 
significant, [t(122) = -.732, p = 0.466] the result shows no significant difference of green 
computing practice between genders (p > 0.05). 
 
Table 3: Relationship Difference between Gender and Green Computing Knowledge: A 
Summary of Chi Square Tests Results 
Statements 
Pearson Chi-Square 
Value Asymp. Sig. (2-sided) 
Computers are made of hazardous materials. (T) 4.803
a
 .091 
Computer use contributes to global warming. (T) 1.774
a
 .412 
Laptops consume more power than desktops. (F) .878
a
 .645 
Screen savers save energy. (F) 2.543
a
 .280 





The sleep mode reduces energy consumption. (T) .890
a
 .641 
Shutting down saves more energy than using 
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Table 4: Influence of Gender on Green Computing Practices: A Summary of Independent 
Samples T-Test Result (N = 124) 
Respondents N df M SD t p-value 
Gender       
 Male 57 122 3.4013 .79820 -.732 .466 
 Female 67  3.5056 .78439   
*significant at p<0.05 
 
 
DISCUSSION AND CONCLUSION 
 
Analysis of the data involved a combination of descriptive statistics which consist of 
percentages and frequency counts for research objective one and two, while independent-
samples t-tests were used for research objective three and four. Based on the first research 
question (RQ1: To what extent the knowledge of green computing among STML students in 
UUM?), the descriptive statistic results show there is adequate knowledge of green computing 
among STML students in UUM. Out of eight items in the questionnaire, only two items 
showed a clear majority of students lack of knowledge in green computing, and these items 
were the false statements “screen savers save energy” and “laptops consume more power than 
desktop”. It shows that STML students are unaware of the fact that screen savers consume the 
same amount of energy as running the system and desktops consume more power than laptops. 
For the second research question (RQ2: To what extent the practice of green computing 
among STML students in UUM?), the descriptive statistic results show most of the students 
practice green computing activities often and always. However, one basic practice gap which 
is the students’ practice of recycling ink and toner cartridges was identified. The results show 
that STML students in UUM have practice green computing activities except for activity of 
recycling ink and toner cartridges. 
 
For the third research question (RQ3: Are there differences in knowledge of green computing 
based on the gender of STML students in UUM?), independent-samples t-test result appeared 
that gender does not influence knowledge of green computing among STML students. The 
first hypothesis (RH1: Mean for knowledge of green computing is the same for male and 
female students of STML in UUM) is accepted.  
 
For the last research question (RQ4: Are there differences in practices of green computing 
based on the gender of STML students in UUM?), the results appeared that gender does not 
influence practices of green computing among STML students. The independent-samples t-
test result showed that there are no significant difference in practices of green computing 
based on gender of STML students in UUM. The second hypothesis (RH2: Mean for practice 
of green computing is the same for male and female students of STML in UUM.) is accepted. 
This study is a preliminary study which attempts to examine knowledge and practices of 
green computing among STML students in UUM. Overall, the findings of this study show 
that STML students have moderate knowledge of green computing and practice green 
computing quite often. In this study, the findings are similar with the previous study done by 
Elsaadani (2015) which concluded that there is a positive trend in supporting greenness 
among HEI’ students where most of them implement Green ICT in their routine daily lives, 
the findings are also supported by the study of Ahmad et al. (2013) which stated that gender is 
not a factor to influence objective knowledge although female students have higher perceived 
knowledge. 
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LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH 
 
In this study, there are some limitations on the population size, questionnaire items and 
research objectives. Firstly, the population size for this study was small as it was limited to 
STML students which are students from Technology Management, Operations Management 
and Business Administration (Logistics & Transportation) only. Therefore, this posed a limit 
to the data collected as the results might not be generalizable to students of UUM. Future 
research should examine the green computing knowledge and practices among students of 
UUM. Secondly, some respondents might have misinterpreted the questionnaire items while 
conducting them since the sentences of questionnaire items were all very short. Besides that, 
the questionnaire items for both sections of green computing knowledge and practices were 
very less, which are eight items for each sections. Consequently the results might not be truly 
depicting the green computing knowledge and practices of STML students. Future research 
should create questionnaire with more items and provide explanations in every items. Lastly, 
the research objectives of this study were not really connected to one another. The knowledge 
and practices of green computing among STML students were determined separately without 
examining the relationship for both of them. Future research should look into how the green 
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